Abstract. The purpose of this paper is to introduce and study the concepts of intuitionistic fuzzy semi-generalized continuous mappings and intuitionistic fuzzy semi-generalized irresolute mappings in intuitionistic fuzzy topological space.
Introduction
The concept of fuzzy set was introduced by Zadeh in his classical paper [14] in 1965.
Using the concept of fuzzy sets, Chang [3] introduced the concept of fuzzy topological space.
In [1] , Atanassov introduced the notion of intuitionistic fuzzy sets in 1986. Using the notion of intuitionistic fuzzy sets, Coker [4] defined the notion of intuitionistic fuzzy topological spaces in 1997. This approach provided a wide field for investigation in the area of fuzzy topology and its applications. One of the directions is related to the properties of intuitionistic fuzzy sets introduced by Gurcay [6] in 1997.
Continuing the work done in the paper [12] , we define the notion of intuitionistic fuzzy semi-generalized continuous mappings and intuitionistic fuzzy semi-generalized irresolute mappings. We discuss characterizations of intuitionistic fuzzy semi-generalized continuous mappings and irresolute mappings. We also established their properties and relationships with other classes of early defined forms of intuitionistic continuous mappings.
Preliminaries Definition 2.1 ([1]
). An intuitionistic fuzzy set (IFS, for short) A in X is an object having the 
Definition 2.4 ([4]
). An intuitionistic fuzzy topology (IFT for short) on X is a family τ of IFS's in X satisfying the following axioms:
(ii) G 1 ∩G 2 ∈ τ for any G 1 ,G 2 ∈ τ, (iii) ∪G i ∈ τ for any family {G i | i ∈ J } ⊆ τ.
In this case the pair (X , τ) is called an intuitionistic fuzzy topological space (IFTS for short) and any IFS in τ is known as an intuitionistic fuzzy open set (IFOS for short) in X .
The complementĀ of an IFOS A in IFTS(X , τ) is called an intuitionistic fuzzy closed set (IFCS for short) in X .
Definition 2.5 ([1]
). Let f be a mapping from a set X to a set Y . If
, is the IFS in X defined by
Definition 2.6 ([4]
). Let (X , τ) be an IFTS and A = 〈x, µ A , γ A 〉 be an IFS in X . Then the intuitionistic fuzzy interior and intuitionistic fuzzy closure of A are defined by
Note that, for any IFS A in (X , τ), we have cl(Ā) = int(A) and int(Ā) = cl(A).
Definition 2.7. An IFS
(iii) intuitionistic fuzzy preopen set (IFPOS) if A ⊆ int(cl(A)). [6] (iv) intuitionistic fuzzy regular open set (IFROS) if int(cl(A))= A. [6] (v) intuitionistic fuzzy semi-pre open set (IFSPOS) if there exists B ∈ IFPO(X ) such that B ⊆ A ⊆cl(B ). [13] An IFS A is called intuitionistic fuzzy semi closed set, intuitionistic fuzzy α-closed set , intuitionistic fuzzy preclosed set, intuitionistic fuzzy regular closed set and intuitionistic fuzzy semi-preclosed set, respectively (IFSCS, IFαCS, IFPCS, IFRCS and IFSPCS resp), if the com- 
Definition 2.9 ([12]
). An intuitionistic fuzzy topological space (X , τ) is said to be intuitionistic fuzzy semi-T 1/2 space, if every intuitionistic fuzzy sg -closed set in X is intuitionistic fuzzy semi-closed in X . 
Intuitionistic fuzzy semi-generalized continuous mappings
In this section we introduce intuitionistic fuzzy semi-generalized continuous mappings and studied some of the properties regarding it.
Definition 3.1. Let A be an IFS in an IFTS (X , τ). Then the intuitionistic fuzzy semi-generalized interior and intuitionistic fuzzy semi-generalized closure of A are defined as follows.
Example 3.2. Let X = {a, b}.
Proof. The result follows from Definition. 
Theorem 3.7. Every intuitionistic fuzzy continuous mapping is an intuitionistic fuzzy sgcontinuous mapping.
Proof. Let B be an IFCS in Y . Then by our assumption, f −1 (B ) is an IFCS in X . In [12] , it has been proved that every intuitionistic fuzzy closed set is an intuitionistic fuzzy sg -closed set in
Hence f is an intuitionistic fuzzy sg -continuous mapping.
The following example shows that the converse of above theorem is not true in general.
Then τ = {0 ∼ , 1 ∼ , A} and κ = {0 ∼ , 1 ∼ , B } are IFTS on X and Y respectively. Define a mapping
Clearly f is intuitionistic fuzzy sg -continuous map.
∈ τ, which shows that f is not an intuitionistic fuzzy continuous map.
Theorem 3.9. Every intuitionistic fuzzy α-continuous mapping is an intutitionistic fuzzy sgcontinuous mapping.
is an intuitionistic fuzzy α-closed set in X . In [12] , it has been proved that every IFαCS is an intuitionistic fuzzy sg -closed set in X . Thus f −1 (B ) IFSGCS in X . Hence f is an intuitionistic fuzzy sg -continuous mapping.
The following example shows that the converse of the above theorem is not true in general. 
, which shows that f is not an intuitionistic fuzzy α-continuous map.
Thus the class of intuitionistic fuzzy α-continuous maps is properly contained in the class of intutitionistic fuzzy sg -continuous maps.
Forthcoming theorem and example shows that the class of intuitionistic fuzzy semi-continuous maps is properly contained in the class of intuitionistic fuzzy sg -continuous maps.
Theorem 3.11. Every intuitionistic fuzzy semi-continuous mapping is intuitionistic fuzzy sgcontinuous mapping.
Proof. Let f : X → Y be any function from IFTS X in to Y such that f is intuitionistic fuzzy semi-continuous. By definition of intuitionistic fuzzy semi-continuous,
In [12] , it has been proved that every intuitionistic fuzzy semi-closed set is an intuitionistic fuzzy sg -closed set in X . Thus f −1 (B ) IFSGCS in X . Hence f is an intuitionistic fuzzy sg -continuous mapping.
The converse of the above theorem is not true as seen from the following example.
Clearly f is intuitionistic fuzzy sg -continuous map. Now we have f
, which shows that ' f ' is not intuitionistic fuzzy semi-continuous mapping.
Theorem 3.13. Every intuitionistic fuzzy sg -continuous mapping is intuitionistic fuzzy semi-
pre continuous mapping.
is an intuitionistic fuzzy sg -closed set in X . In paper [12] , it has been proved that, every intuitionistic fuzzy sg -closed set is an intuitionistic fuzzy semi-pre closed set. Therefore f −1 (B ) is an IFSPCS in X . Hence f is an intuitionistic fuzzy semi-pre continuous mapping.
Example 3.14. Let X = {a, b}, Y = {u, v}.
Clearly g is intuitionistic fuzzy semi-pre continuous map. Infact we have
Hence g is not intuitionistic fuzzy semi-generalized continuous mapping.
Remark 3.15. Intuitionistic fuzzy pre-continuity is independent from intuitionistic fuzzy sgcontinuity.
The proof follows from the following examples. 
Infact we have
which shows that f is not an intuitionistic fuzzy pre-continuous map.
Example 3.17. Let X = {a, b}, Y = {u, v}.
Clearly h is intuitionistic fuzzy pre-continuous map.
Infact we have 
, for every intuitionistic fuzzy set A in X .
c1(B )) for every intuitionistic fuzzy set B in Y .

Proof. (i) Let
(ii) Replacing A by f −1 (B ) in (i), we get 
Then f is intuitionistic fuzzy sg -continuous if g is so.
Proof. Let B be an IFOS in Y . Then by Lemma 2.11,
Hence f is intuitionistic fuzzy sg -continuous mapping. 
Theorem 3.21. Let f : X → Y is a mapping from an IFTS X into an IFTS Y . If any union of IFSGCS is IFSGCS, then the following statements are equivalent.
is IFSGCS and
Hence
(ii)⇒(iii): Let p (α,β) be an IFP in X and A be an IFN of f (p (α,β) ), such that there exists an IFSGCS B with p (α,β) ∈ B ≤ f −1 (A). From this we have p (α,β) ∈ B and B ≤ f −1 (A). This implies
(iii)⇒(i): Assume that (iii) holds. Let B be an IFCS in Y and take p
is union of all IFP contained in f −1 (B ), by assumption f −1 (B ) is an IFSGCS. Hence f is intuitionistic fuzzy sg -continuous mapping.
Theorem 3.22. Let f : X → Y is a mapping from an IFTS X into an IFTS Y . Then the following statements are equivalent.
(i) f is intuitionistic fuzzy sg -continuous mapping.
is an IFSGOS in X , for every IFOS B in X . Proof. Let B be any IFCS in Z . Since g is intuitionistic fuzzy completely continuous, g
is an IFRCS in Y . In [6] , it has been proved that every IFRCS is an IFCS. Therefore g −1 (B ) is an IFCS in Y . Also since f is intuitionistic fuzzy sg -continuous mapping f
intuitionistic fuzzy sg -continuous mapping.
Theorem 3.24. If f : X → Y is intuitionistic fuzzy sg -continuous and g : Y → Z is intuitionistic fuzzy continuous, then g • f : X → Z is intuitionistic fuzzy sg -continuous.
Proof. Let B be any intuitionistic fuzzy closed set in Z . Since g is intuitionistic fuzzy continu-
] is an intuitionistic fuzzy sg -closed set in X .
] is intuitionistic fuzzy sg -closed set, for every intuitionistic
Hence g • f is intuitionistic fuzzy sg -continuous mapping.
Theorem 3.25. Let f : X → Y is a mapping from an IFTS X into an IFTS Y . If X is intuitionistic fuzzy semi-T 1/2 space, then f is intuitionistic fuzzy sg -continuous iff it is intuitionistic fuzzy semi-continuous.
Proof. Let f be intuitionistic fuzzy sg -continuous mapping and let A be an intuitionistic fuzzy closed set in Y . Then by definition of intuitionistic fuzzy semi-generalized continuous f
is intuitionistic fuzzy sg -closed in X . Since X is intuitionistic fuzzy semi-T 1/2 space, f −1 (A) is intuitionistic fuzzy semi-closed set.
Hence f is intuitionistic fuzzy semi-continuous.
Conversely assume that f is intuitionistic fuzzy semi-continuous. Then by Theorem 3.11
f is intuitionistic fuzzy sg -continuous mapping.
Theorem 3.26. Let X , X 1 , X 2 are IFTS's and p i :
Proof. It follows from the facts that projections are intuitionistic fuzzy continuous mappings. Proof. Assume that f : X → Y is an intuitionistic fuzzy sg -irresolute mapping and let A be an IFCS in Y . In [12] , it has been proved that every intuitionistic fuzzy closed set is an intuitionistic fuzzy sg -closed. Therefore A is an IFSGCS in Y . Since f is intuitionistic fuzzy sg -irresolute,
Hence f is intuitionistic fuzzy sg -continuous. 
Therefore f is not an intuitionistic fuzzy sg -irresolute map. (i) f is intuitionistic fuzzy sg -irresolute mapping.
is an IFSGOS in X , for every IFSGOS B in X .
Proof. Similar to Theorem 3.18. (
Proof. (i)⇒(ii) It can be proved by using the complement and Definition 4.1.
(
(iii)⇒(iv) By taking complement we get the result. Proof. Let B be an IFS of X . Since scl( f (B )) is an IFSGCS in Y , by our assumption 
Proof. Let f be any intuitionistic fuzzy sg -irresolute mapping, p (α,β) an IFP in X and B
. We take
Conversely assume that B be any IFSGCS in Y and IFP Proof. Let B be any intuitionistic fuzzy closed set in Z . Since g is intuitionistic fuzzy continuous, g −1 (B ) is IFCS in Y . In paper [12] , it has been proved that every IFCS is an IFSGCS.
Therefore f −1 (B ) is an IFSGCS in Y . But since f is an intuitionistic fuzzy sgirresolute mapping
) is IFSGCS in X for every IFCS 'B ' in X .
Hence g • f is intuitionistic fuzzy sg -continuous. 
